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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Define Modular ratio and poisson’s ratio. Write maximum possible value
of poisson’s ratio.

HLgAAR 2L el WSHIS AL 2LRLAR 4102 A, 521 UL AL 2Rl HesdH,
9154 544 gl

Define composite section and derive equation of composite section.

2245, (AL AL PLA 520 24 625 [ARU0L Yot HaAl

A steel bar 150mmx50mmx50mm is subjected to axial compressive force
of 400KN.Ifp=0.3,E=2x10°N/mm?.Find change in dimensions of the bar.
150mmx50mmx50mm <l 2Zldl 215 4[N U2 400KN <, 24814 cloioto @ldl
9. o4 E=2x105 N/mm2 24 Wiaed 942 0.3 €14 dl aloen uRmiueivng adl
52512 AIHL.

OR

A steel rod of 1.4m length and 20mm diameter hangs vertically and it has
a collar securely attached at lower end. Find the maximum instantaneous
stress, induced when a weight of 230N falls on the collar from a clear
height of 138mm.Also find strain energy stored and modulus of resilience.
1.4m 4ol 2id 20mm LAl 22la-Al A0l Gleil 2d 425 &9 w1 Al ladl
898 Y2Aad <d 5192 o114 89, 138mm <l wup Gl™1Sel 5192 U2 230N < Aoy
U3 A2 dlda s Wldoror dAL [A512 514 Alsd. 24 Raldzarisdidl Higau vl
AL,

Define point of contra flexure with figure.

215 112 Ulddu (6l 4 ArvAailid s,

Define Shear force & bending moment with unit.
VI5H UL S oL0L el AHA HEL A ALALPLA 521,

A simply supported beam 6m long is carrying a u.d.l of 5kN/m over a
length of 3m from the right end.Draw shear force and bending moment
diagram for following figure. And locate point of contra flexure wherever
require.

6m aioll »is 12l Zld 2534 ofln smon 93l 3m L dotd 2 5kN/m il
AH[AAZlA UL Aol 5299, AL 6{lH HIZ Sl 6101 DAl AHALEL DU 2121,

OR
Describe types of load with figure.
I AL USIR Mtiﬁi Al AuAl.
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[llustrate statically in-determinate beam with one example.
22256l He-l2avldz oflH 2U5(d Ul 2is Gelebl U1A AHMAl,
A beam ABCD,4m long is overhanging by 1m and carries load shown in

fig.Draw shear force and bending moment diagram for following figure.
And locate point of contra flexure wherever require.
<12 2uue igA Hi el UHIBL 6{lH HIZ Sded 6101 D AHAL 2UAM 2R,
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A rectangle beam 60mm wide and 150mm deep in simply supported
beam over aspan  of 6m .If the beam is subjected to central point load
of 12kN,find maximum bending stress induced in the beam section.

w5 dorizy oflH 60 HlHL usio vid 150 HIH Glel 420 hE1ld ollHHi 6m L
AAUHL 0L 6ilH 12KN AL 5egld [6ig, dige 2UE4 ia, dl oflH [AeHl WRkd
HETH AHA UldoAn 2kl

A cantilever beam having cross section 120mmx120mm is 3m long.What
UDL should be carry to produce a deflection of 6mm at free end? Also
find slope.

25 5<21[Qaz o{lH <l cotls) 3m 21 2892 HIW 120mmx120mm €9, 671 Hsd,
98 [A4e 6mm aUd Gl dLoflHAL 2vL oL Guz s2al A [Addld M1z Qo]
USIA?HSAH L0 YR 2L

A T section beam having 200x50mm flange and web dimension is
subjected to a vertical shear force of 100kN.Calculate the shear stress at
important points and draw shear stress distribution diagram.

ts 2l w8950l oflH <l 585y 2 Aot AL HIY 200x50mm 8. o7l del U2

1OOKN Ul Setel GUR ALALAL 1A Al 2L 6{lH {12 1014l [GIEZ UR 5d Uldota
gl sdq Uldnn sudv zizl.

OR
A beam of triangular cross section having base width of 200mm and height
of 150mm is subjected to a shear force of 13.5kN.Find the value of
maximum shear stress and sketch the shear stress distribution along the
depth of beam.
100mm <l uptidl usis 14 150mm <l Gl 4addl Bistaisie st
A5l o1 13.5kN | 20142 514 215l 89, HesrH 2142 22 1t UM 244
oflul Glats 1 eiluz w2 [RR204944 252 53,
A wooden beam 140mm wide and 240mm deep has a span of
4m.Determine the load that can be placed at its centre to cause the beam a
deflection of 10mm.Take E as 6GPa.
dlsslel ol 140 lHl wgion vid 240 HlHl Gigiui 4 sl on0l sin €. oflud
10 HlHlAL (A2 5120 obed d HIZ dell 5ol Y51 251 ddl &R sl 20 E
=6GPa Al
An | section having web 400x12mm flanges 300x20mm is used as a
simply supported beam to carry u.d.l of 140kN/m over entire span of
5.0m.Draw shear stress distribution diagram for beam.Take I,x=6x108
mm?*,
w5 AIEL dd 2594 5.0m dotlSel ollHeAl 2AL869% 1-2418892 Hi Ao 400x12mm
2 ey 300x20mm &9, 641 d<ll U2 140kN/m <l AH[AdZd HIZ ddLdl €ix
Al 211 6{lH HI2 101 [Big2 Uz Sd Uldoin 2lE] sdq Ulastn sia v cizl,
Distinguish between beam and truss.
Y1251 2 52| 4221 dglad 2Ll
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A cantilever beam of 1.75m span is subjected to an UDL of 75kN/m over
entire span and a point load of 50kN at free end.Find slope and deflection
at free end.Take 1=6x108mm?. (04)

tg 5e2ll@qz oflu <l dotls 1.75m %9, #il oil4 4z 75kN/m <Al dufAdld ez
wi H5d £941 42 50kN @t?, M2 4L 89, oflH-L H5d 931 GUz G?,G{C{d RQG{%QH
24l 1=6x108mm2 @l

Find out forces in each member for the truss as shown in figure by method
of joint.

ML!;G‘I, Ui 22019a 54 AL oHLsy Hro2l HIZ Geledd Ydl ol Wittldl 2ldel il

Dig_

Define truss, frame and beam.

o] B 5,54 i W23l

A cantilever beam 120mm wide and 150mm deep is 1.8m long.
Determine the slope and deflection at the free end of the beam, when it
carries a point load of 20kN at its free end. Take E=200GPa.

sezldlaz ollw 120 H{ll wsionl v 150 1l GLsl 1841 ot 89, silu-l Hsd &9
210 e Emet-i AL o412 d dell H5d 693 20kN <l Uiz dlg Qe 52 69,
E=200GPa 4l

Find out forces in each member for the truss as shown in figure by method
of joint.

bujgﬁt Hi eglad 52l L oielsy HHo1RL HI2 Gelted Adl 610l UMl <ld2il 24l

1oo kn {00 kH
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Define crippling load and write equation of crippling load for Euler’s
formula.
sludilol euiz A1l 530 2id 4@zl Y w12 ludlol @iz ez uHlse quil,

A hollow alloy tube 4m long with external and internal diameter s of 40mm
and 25mm respectively was found to extend 4.8mm under a tensile load of
60kN.Find the buckling load for the tube with both ends pinned. Also find
the safe load on the tube taking a F.O.S as 5.

4 44| ol Glal #1424 60KN L 2-U154 dls 601 4.8 HlHl 4Hl dotlauui
i1l gl srui w454 40 mﬂ:ﬂ il 25 Hlaflell o116 21 BidRs A 9, ol 941
(U 53l 2401 HI2 S os(doL dig 9kl F.0.S 5 a4 2204 U3 AAIHA M1 UBL I,
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Find moment of inertia of an ISA 90x90x6mm. 07
w19 A2 ISA 90X90X6MM HI2 653cAHEL LM,

OR
Differentiate between Strut and column.. 03
222 Vi SIH qY AL dSld 52U
Find the Euler’s crippling load for a hollow cylindrical steel column of 04

38mm external diameter and 2.5mm thick.Take length of the column as
2.3m and hinged at its both ends.Take E=205GPa.Also calculate
crippling load by Rankine’s formula using constants as 335MPa and
1/7500.

38mm ollel A1 i 2.5mm 3L Glal [All-gsa 22ld siaun Hi2 ade-dl shdla
Alg UAL sie¥-l do1152.3mddls el vid d-L o{d 9941 Uz [Geons 531, E=205GPa
Al 245l 5l3Ael Bl B1A0S5 AL 335MPa 2t 1/7500 Gualial 53l [5{teiol atis-l
AR uBL 52,

A rectangular has width 400mm and depth 800mm.There are two holes 07
each of 200mm diameter on y-y axis, one at 200mm and other at 600mm
depth from top edge of rectangle. Calculate M.I on x-x and y-y axis.

ts o112 HASEE | UGIoUS 400mm w4 Gls1 800mm 9. AstleA-il y-y »ia
U2 200mm Al €25 6L Aq0siz [9g1 Ast-dl Guel el 200mm i
600mm <l GIsLS 5L UZal 9, Astled «{l. x-x Bi y-y st 4z M.I [l a1e1azl 5,



